Overall quadruplet birth rates per million deliveries were 1.14 and 3.29 during the period from 1955 to 1967 and in 1974, respectively. The higher quadruplet birth rate in 1974 might be attributed to higher proportion of mothers treated with ovulation-inducing hormones.
INTRODUCTION
reported the overall rate of quadruplet births in Japan was 0.93 per million deliveries during the period of [1951] [1952] [1953] [1954] [1955] [1956] [1957] [1958] [1959] [1960] [1961] [1962] [1963] [1964] [1965] [1966] [1967] [1968] . However, there were scarcely data on quadruplet birth rate according to zygosity (Bulmer, 1970) The present study deals with quadruplet birth rate, both overall and according to zygosity during the period of t955-1967 and 1974 . It also deals with overall stillbirth rates of quadruplet individuals during the period of 1951-1968 and 1974 , where fetal deaths are defined as those after the beginning of the 4th month of fetal life.
MATERIALS AND METHODS
The first source of data is annual volumes of "Vital Statistics of Japan for the Years 1951 Years -1968 Years and 1974 " (Health and Welfare Statistics and Information Department, Ministry of Health and Welfare). The statistics from 1951 to 1968 list the category of survival states of quadruplets: four live-born, three live-born and one still-born, two live-born and two still-born, one live-born and three stillborn, and four still-born. The statistics from 1955 to 1967 provide data on sex compositions of multiple births according to the category of survival states of children. Maternal age are given in the statistics from 1960 to 1968. Second source is "Survey on Socio-Economic Aspects of Vital Events-Plural Births," which provides data on quadruplet births in 1974. Details of the surveys have been reported elsewhere (Imaizumi and Inouye, 1979) . monozygotie, dizygotic, trizygotic and tetrazygotic quadruplet deliveries were estimated by Allen's method (1960) , using sequentially estimated monozygotic and dizygotic twinning, triplet, quadruplet rates, trizygotic triplet and quadruplet rates and so on ( Table 2 ). In applying this method, two quadruplet sets with unknown sex in one or more children were excluded. Since the rate of quadruplet deliveries in 1974 was very high, numbers of sets in each zygosity were estimated for the period either excluding or including 1974. Table 2 also shows the estimated rates of quadruplet deliveries according to zygosity during the same period. For the period excluding 1974, the rates of monozygotic, dizygotic, trizygotic and tetrazygotic quadruplet deliveries per million were 0.80, 0.17, 0.04 and 0.09, respectively, and the corresponding rates for the period including 1974 were 0.78, 0.19, 0.04 and 0.23, respectively. The rates were similar in two calculations except for tetrazygotic quadruplets, the rate of which during the period including 1974 was 2.6 times as high as that during the period excluding 1974. Table 3 lists the number and rate of quadruplet deliveries according to maternal age during the period from 1960 to 1968 and in 1974. The rates were 1.49, 1.03, 1.40 and 0 from the youngest to the oldest maternal age groups in this order, and a clear maternal age effect was not indicated. Table 4 shows the number of quadruplet deliveries according to survival states during the period from 1951 to 1968 and in 1974. In the following analysis, stillbirth rate of quadruplets was computed among total quadruplet individuals. The stillbirth rate of quadruplet individuals was the highest during the earlier period (0.882), followed by the next period (0.650), and the lowest in the recent year (0.607). Table 5 shows the number of quadruplet individuals according to survival states and sex during the period from 1955 to 1968 and in 1974. The stillbirth rates of quadruplet individuals were 0.692 and 0.777 for males and females, respectively, but the difference was not significant. Table 6 lists the number of like-sexed and unlike-sexed sets according to sur- Table 7 lists the number of fetal deaths in like-and unlike-sexed sets according to maternal age during the period from 1960 to 1968 and in 1974, from which were computed stillbirth rates of quadruplets in like-and unlike-sexed sets according to maternal age. In like-sexed quadruplets the stillbirth rate remained almost constant in each maternal age group. Table 8 shows place of birth, sex composition, survival state at birth, maternal age and gestationat age of seven quadruplets born in 1974. From this table a tendency is seen that stillbirth rate increases in later birth orders.
Rate of quadruplet deliveries
Birth weight of 20 quadruplet individuals born in 1974 and their survival states at birth are provided in Table 3 of the previous report . From this table stillbirth rates were 0.8 (8/10) for the birth weight less than or equal to 1,000 g, 0.143 (1/7) for birth weight between 1,000 g and 2,000 g and 0 (0/3) for birth weight more than 2,000 g, respectively.
DISCUSSION
The rate of quadruplet deliveries in 1974 Was three times as high as that of the period from 1955 to 1967 (Table 1 ). According to Sawazaki and Tsubata (1976) , ovulation-inducing hormone has been Used in Japan since 1966. Therefore the higher quadruplet birth rate in 1974 might be attributed to higher proportion of mothers treated with ovulation-inducing hormones.
According to Bulmer (1970) , mortozygotic, dizygotic, trizygotic and tetrazygotic quadruplet rates per million deliveries were 0.29, 0.43, 0.42 and 0.56, respectively for the combined data from England and Wales, U.S.A., France and Italy, whereas the corresponding rates in the present study were 0. 78, 0.19, 0.04 and 0.23, respec-tively (Table 2 ). The monozygotic quadruplet rate was 2.7 times higher in Japan than in Europe and U.S.A., the dizyg0tic and the tetrazygotic quadruplet rates of the former were a half of the latter, and the trizygotic quadruplet rate of the former was one tenth of the latter. According to Imaizumi and Inouye (1979) , monozygotic twinning rate in Japan was similar to that in other countries (also see Bulmer, 1970) . However, monozygotic triplet rate in Japan was around two times higher than other countries (England and Wales, U.S.A., Italy, and Australia), and dizygotic and trizygotic triplet rates of the former were one third to one fourth and one sixth to one thirteenth of the latter, respectively (Imaizumi and Inouye, 1980a) . Although the sample size both in Bulmer's report and in the present study is small, it seems that a characteristic feature of multiple birth rate in Japan is higher rates of triplets and quadruplets of polyembryonal origin and lower rates of those of polyovulational origin than Caucasian populations.
According to Bulmer (1970) , rate of quadruplets increased with maternal age, but in the present study a clear maternal age effect was not indicated because of scarce of data on triplet births (Table 3) .
According to Imaizumi et aL (1980) , and Imaizumi and Inouye (1980b) , stillbirth rates of twins and triplets were decreased with the year during the period of 1951-1968 and in 1974 . The stillbirth rate in 1974 was decreased to a half (0.123) for twins and two-third (0.379) for triplets during the past 23 years. Similarly, stillbirth rates of quadruplets were 0.882 during the period of 1951-1959, 0.650 of 1960-1968 and 0.607 in 1974 , a two-third decreased in around 20 years (Table 4) . On the other hand, stillbirth rate in the general population in 1974 was 0.051, and stillbirth rates of twins, triplets and quadruplets were still 2.4, 7.4 and 11.8 times as high as that of the general population.
Stillbirth rate was higher in males than females for twins and triplets (Imaizumi and Inouye, 1980b) , but in quadruplets it was higher in females (0.778) than males (0.692) (Table 5 ), but the difference was not significant.
Maternal age effect on stillbirth rate of quadruplets was not indicated in the present study (Table 7) .
There may exist a birth order effect on stillbirth rate of quadruplets (Table 8 ), but because of small sample size it is yet to be confirmed.
